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[gj-go| gggiJ] exposure control method in photo-l i thography system an 

exposure control equipment therefor 
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l^±] SJISE S2JAI J\mm feAIEJ a 7-1 o^uoiie 

803s 

KR 

imm mm® m 425 21 ^§011 sis §i, ^sis HI60221 ^§ 

OH o|g sa^JAI S S^SUJQ. CH£I°J 
(£1) 

Plgfgg] 19 S 29,000 £1 

p^ssis] os 0 a 

0 2 0 Si 

lMhm=?&] 11 S 461,000 SI 

imm 490,000 si 

[S¥AiW] 1. fiafAi- §A1IAi(ES)_1S 
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^rfcH^ Al^eflojl^o) ^ *)H u o^ ^ ^ 7lH€4. efl^^M 

irL^ ^ ^H^l^h ^ *ll ^^1* if"^>^ ^^ziefls] a1 

tfltb HH^» Aj-71 t# ^H^lS. #^Rr #3]^, #7l -gr£ Ei ofl ^ 

<^ ^Bj-o]^: ^ * S^tt ^l^, ^71 ol^t^H^ofl o^sfl o)^£ ^o] 

^Eofl Efl^o] Aj- 7 ] t^^o.S. i^8: *S*Hr t^IIMI ^ 

n, ^^A] jEL^B^ T^^ol o^^Tfl sjo], ^<&^3HI ^ 

*V ^2:^0] 7fl sir}. 

£ 2 
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ElinSfls] A]^Efl^]A^| aflo^ifj-ig *g i-^- ^11 c^^-a] {exposure control method in 

photo-lithography system and exposure control equipment therefor} 

£ 1-g- f^o] ^a] ^ofl ^^ZLEflS] Al^eflo] 

5L 2^r 51 1^ *)H^1^ ^^5L 

£ 5^ ^-^91 4<#tr alMa i^I H2flM 

<6> ^ tiV^^l ^ ^lS^til^l ^rtr 33 ^1 ^i^i^M 
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±Z\ ^ *fl2: 2:71 ^-Ei ^5] A>-g-£] ^Cf. 



1- aflols ^^^1 2]^ i5S ^<>1 

ola(post exposure bake)^*cH n°]=L ^<H1 ^*fl 1 

^-7] wflols 7]^ ^HRl)^^ afl^^M A J"7l ^€ 31*1 

7K> €• <g^-§- *i*m ^-m^ *m-s.Ai ski^u ^, elz)*\ 

m ^3(CD)# ^71 ^SJHfe k^^J4 yflol^ *)H§)- 

<io> £ 4^ ell^liS Jf-*H ^ Bfoj ^ tfl 5}o]S. t^-g- l4B}vfl^ ZlEflHolrf. 

S^H, j^o] 5}0] MO] <g D }u} ^ ^ 7fs] c^ii- ^. 



<8> 



^^o] iSel^rLBfl^ cf^-sj- ^ ^o.S. ^€4. HMDS 4^ 
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# 
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i=. v)-£X\ 4534. o^7l^, jII^ae 20% ^s^r 0.25mm^ ^4 

^o] S-i£Jr}-l- ^-^-^ ^ ^711 ^4- 3L*h S. 5^r <^5-1 7>4 tiflo]H tfl^ 

SSsj-^^- iL<?l 33:2.3., ^ ^sie BiH7joj 40] 7l^-i-°fl alsfl <^s] 71-7] 

4^* ^ $14. ^Ol^-l-^- 0}S\0] *H ^Z}-A]7l7l 

4*fl, ^ ^Ml #ellolEO| A ].^.ol #^4 $14. 

<n> #efl^l^ 4-§-4 4 < SMr 4<34^ tft^jL $14. ^ afl 

o}3. ^ ^ ^44£l, ^#4^ 2^(<*H, 10nm 4°H 4 0.22: ^7» , 

^ ^ ^ 4^ A>ol^ ^-O] <^7H, «1M34 f£ ^ 

47> ^oj^Aj-^ &*\] <%<$-%o) v}*\ sflii ^2H1 ^-^7> ^ 

€ *r ^AES, ^^1^1 i^4°J ^-ir ^ ^44 ^4<3 $14. ^ 

El, ^ 4^ -2.^-51 JL $l^r Jl^^ #5^1 ^4^ 

3 3. ^4^1 4 d ]^« 7 }7]^ 4^14 3^44 $14. 
<12> ti>H^l -31^4 44 «1M3. ^£^1 3L 

2^ig T^^°] to $1^2-^, «fl°l3. £r^2] ^^H 44 ^-§-^AS. i^4 

^ $}tt 7fl^ 7l^o] £.4^4. 

[^oi oi^ji4 4^ 7l#^ 4*fll 

<13> 444, -i^^r JL^3 °fl 3^tb 5^H5fl4 A] 
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<15> ig-^o) tc ^s. ^-^^r t§is}^ ^15.^ 

^JE ^5)5. ^%Bf<y ^iL^L « T «o V ^^T 

A. 

<is> ^7}i& ^^>7l W ^11 1 ^(aspect H ^ 

^ ^^l^h ®}°)*\ ^W^}^^, ±% *IH#*1« i^Rr ^dLZLeflu] Al^^ol] 

£ DflolEi* #7] ^l^^lS. ^#*Rr #3l<4; ^"71 3H^°fl e^^H 

EflT^Eofl cfl^ ^1-71 ^^-Efo] #31* T^l ^ ^K 1 
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JfEi ^7liE -g- £ dH^l" ^A]^ ^AjJfS}-; h^%^r ^ %Q^r Z]) 

^€ ^B)- 0 J^ ^xl^ ^71 *)H*Rr ^H^S 3^51 5L^> 

r^ZLefl^ ^a] sejB)^ i^^^oi o^^Tfl e) ^ f ^t^sH tb ^lS^^r 

*1 7fl^£l^ ol^ol o^cf. 



<21> ol^oflA^ ^d\) V^B\- Sl^HEflSE) *U<>| ^ ^ <^ # 

*]6(| ^1 *V £X\ oflS-Oj ^JjL^ %^£*H ^^€4. 

<22> £ 1^- ^ ^-^^| AJa] oflofl S^ZLHfl^ Aj^Bfl ^^-S.^ , ^^JI 

^ €##*1(200), ^1^^(250), ^ ^^slS-A^ ic^- »H #*](100) A5. ^ 

^|ilt ^Aj-^ 71^-8: 7fAlcf. Aj-7] o]^ ^-71 efl^l^E S ig 

^ 3i#3J-*l(200)^ i^dOO^HH e)l^l^S7> Aj-71 4j|o]^)(w)« ^^*>^ 

^71 al|<H#*l(100)fe «^a>o]^ z]]o)z\ V}^r *}-%-*}±r DUV ^ 
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<23> 



<#7] ^liS a*§} ^ ^^-^1(200)^1 ^ 31*1 ^°1 3l 0 WW)^ 



i£E ti^a^ * , o]^ ^7H^(250)°fl ^ ^2K100)S °1^€4. ^71^1, ^"71 
iSI aflo}£iAl<q 2}<a(Ll)^r *«fl #7l i^s) (100).° 3. <£7}^. ^7} ^ 

si (100)tt i£S tifloia ^£ ^ tifl°l3. nslJi aflo] 3 ^£<^1 

cflolEi# ^<5}a £-^<5H 2=.^-°^ ^^n. ofiH ellEl## ^"71 
31*1^ ^HHl %^ ^W'a ^ ^}th=K °H1 ^ #7l pj. 

#7l o^ Dfl^M #(250 H ^l«fl -#7} 5|7liE a^ (200)3. ol^ ^, 

tifl ^-1: 1*1 si €4. -*7l all ola ^°11 31*1^ 

tifl Ola ^ A J-7l <5>a tifl ola ^Hfe #7l ^^(Ll)^ #7] i^Sl (100)S 



*H ^WSJ^ ^S^r ^T5}7l ^*fl ^7l ^i^Sl(lOO)^ ^ ^ 

^ ^ ii%B)-o]oi ^^^1 tfl^ ^lol*^ ^Altl £ 2 ^ £ 3-1: ^-S^H ^ W". 
< 25 > SL 2^- 5L 1# ^ *lH^l<2] AflJf ^#^^-(1/0; 1), M^T] ^ * 

^ ^Jit-el (2), 2r.# eI-oj «j ^ *j SHHf(4), ^ #4Pf(5), S3 ^ 

#ifl-¥-(6), °13(7), 31^(8), y J i#HlEi(9), 31^(10), ^ ^41^(11), 

^(12), 3lB)#(RT), ^-El^^-(PL), 3H21 iE|H*l(13), ^MH«. 

(14), ollS. ^ (15), ##7l(21), ^ S.q&|^«-(22)^ ^71 ^H^loi ^ofl £_ig 



<&7}&V}.. 



<24> 



ol^H A 1^ ^7l }r.# TlH^o] i^3jK 10 0)7l- ^-7l tillola ^-7i 
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€4. A oM £ 2*IH, °g#^^-(i/0; i), ^M|°Wi4), ^s.b1(15)# 4$)^ M-^l t 1 

< 26 > s. 3^ £ 22) ^H^l^ ^ ^ll^lfES^, ^130^^1 ifl*l ^1136^: 

<27> 3£ lofl^ i±<*M^. s}-oi(Ll)^: S. 29) *IH#*1 (100)3 ^#^^-(1/0; 1)3 

*U , 9^^(IN1)4 A2 ^^^:(IN2)^- ^SJHtt ^1 ^r^^>7> ^ 

cfloiE-1 ^ z}-^ <y^3HEi7} ^^€4. ^71 *fll •a^^CIND* **IHfe #7l efl^li . 

E o) Hflo]^, «1MH, ^ ^ tiflo]3.on cfl^V HH^} afl^*}. 

^7H, #7l ^£ cflol^S] ^6_i^r #7l efl^AE ^ ^##*H i§*l€ 

a^S^M 3H4- 
<28> ^71 °g#^^-(I/0; 1)3 *lll ^^^:(IN1)4 A2 ^^^(^2)^: **fl 9l7}^ A 

& tlM^fe ^]Ol^-(14)6fl #7} ^MH^-(14)^ #7l t-flolEil- ^Al 

§H ^H.5l(15H *i#^ sES^ofl 44 ^ #*13 ^fl^^hir *H°i^. £ 33 
^0^*^.^- ^sziEfl^ <£o^*| asn^tl: ssn^4, ^ ^A ^ A^ ^^>°fl ^ 

oil 44 ^-71 4ol3.S-S5.^lA^ ^4 *\}o]^x}£. #4 ^H^-(14)tt #7l 

*IM*|#3 3]4^°fl tfl*H #7l ^4^5. ic^ol 
^ #71 %^1« *lH^4. 

<29> £ 3^- ^S}^, ^130^711 oil *\ ^7lS|- ^-4# Z]-^ gfl*^^ ^7lS|-#B|l 

5. #71 ^^H^-(14)^ ^lSl^HH ^SH «flol£L, J^v^ Bflol£L, ^ S> = 

19-9 
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yflo]^ol] tfltb £r£ ^ojEil- ^?lcf . o}7H, ^M^V a^ofl yfl o] a. ^ 

nl ^^-^ ±5E -°r£ elME^ ^a]^>J1, ^Ic^f yfl^s ^ all 

Cfltt £r£ 31 O] E-| ^ 2:71 ^^^Cf. °1 ^Ml #7l ^-ic^ ^1 °1 -3. ^ *}£L 

tiflola. ^-7] 2:71 ^ >*H°1 ^£ tflolBlS. tfl^mcl-. ^I32^t 

^"71 ^H^-(14)^ -BrS. c-flolE-l ^ _$_;«-g; i^WJ S^tb 

Cf. ^"71 2^1 SlSfl ^Bj-o]^ ^ E}<y 3E f e](3) S ^^Cf. °H1 

ul-e} ^133^^1^ ^^^17> ^*3^t}. ^-71 ^^<y €-Ml-sl(3)^ ^ ^-ifl^-(5)«- 
^€ ^ ^^*>7l W ^^^g* Q?}^. ^M*1(13)^H ^ 

^oTs](W)ofl cfl*>0^ sflBi A>o]^7l- ^^l* ^ ^"71 *fl2 

°^^(IN2)* J§-n <&7}^. oH T^-e^-, #7l ^MH^-(14)^ ifl^ a>o]^ 7 > <g=^^ 
^<Hl*r ^36^1^1 ^l^^m, ^-M^r ^135^3:^1^1^ o.^* $ 

^32#7lHH = «HrC}-. °H ixl-sl-, ^32^:711^ t#E}-°J ^ /^Al^cf. 

JE.^* fl^fe ^ojcf. ofll- s.ol > -g-Oj^ Ul ^0. S ^A>§>^ s^HH, ^€ 
Afol^ 7 > 10nm ^t^tt ^-°-<Hl °l3H ^€ ii#El-<>HH ^ 0 .2^# 7> 

< 30 > £ 2<^h a.^^i^ ^-7i %«mh tfltb ^3°! ^-£r 

7l ^*fl C}7H^ ^Sjl}, ^^.Al tf<#^ ^Cfl *1^*1 USP 

5,693, 439JL ^ 5,097,291^ ^ Si* 

<31> ^"7lt!: ^°), tifl°l^ ^rH^l ^2j-°11 ^-S-^^S ^^"£1-^-8; 7f-S-O.S. 
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<32> -& ^ o. ^j^oj ^A^H tfl^flAi^ £ 7l#^ A> 

^ ^ ^ £ #*Hr -s-^ *3-a*H>n*r ^ 



iSel^neflsl ^§<q ^*Ja] se^ai ^^^o] <^^>t11 3<H, *3*>3aH ^ ^ 
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i] 

^7} efl^S ^ ^S##*HH 5)1^1 cjjfl 3MiH* #7l 

#71 m°]*\ °]&*n?w&<% e)n *ihsi#-si e^i^M^ #7i ^ 



^sl^ ^7) 31*1 a^ ^ ^##*hi 



#71 dl^E^ #71 efl^]^E o] ^he ml oja., all ol^, ^ ^ *fl °1 



[^^8- 2] 



3] 
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[3^8- 4] 



sfl^li^- ^-7] #«M1«- *fl<H*Rr ^IH^* if-^m 33* -iK^s ^l. 



5] 



[3^3" 6] 
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7] 



#7] ^S. dl °1 ^ ^"71 31*1^.^1 ill ^}o]3, t n°]3., ^ ^f— «1M 



1£ ^^ZLEfloX] A]^flofl 
Cfl C»l ^ ofl 5-71 SH ^Efoj^ ^ ^2 ^"71 o] 3Sj o] ^ufl 7fM ^ofl <^fl o]^ 



8] 



9] 
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i^tt 10] 

^•71 cflolE^ #7] Sfl^iES] «1M3L, ^1 ^ ^ tiflo] 

11] 

*)110%M1 &<>H, 
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1] 



LI' 



200 



100 



250 
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[£ 3] 



^ 7] 3}- 



PEB ^£ EflojE] ^a], 



30 



31 





2 








3] j 


^^C 34 


| FLOff 







32 



35 
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IS- 4] 



I 



C 




12 



14 

Exposure time,s 



16 
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